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ABSTRACT 

The effects of tebu th iu ron treatments on lesser p r a i r i e 

ch icken (Tympanuchus pal I i d i c inc tus ) hab i t a t and food supp l ies 

were examined from May 1978 to December 1979. Tebuth iuron t r ea t -

ments (0 .2 , 0 .4, 0.6, 0.8, and 1.0 k g / h a ) increased grass 

coverage 88 to 130% and densi ty of bunchgrasses 12 to 23%, 

thereby improv ing nest and win ter cover, but t reatments de-

creased sh innery oak (Quercus hava rd i i) densi ty at least 84%, 

thereby e l i m i n a t i n g thermal cover and important foods. Forb 

dens i t ies and seed product ion were main ta ined or increased in 

p lo ts t reated w i th 0.2, 0.4, and 0.6 k g / h a and were decreased 

in p lo ts t reated w i th 0.8 and 1.0 k g / h a . Genera l ly , insect 

abundance was unchanged in t reated p lo ts compared to un t rea ted 

p l o t s . A ra te of 0.4 k g / h a was recommended for sh innery oak 

management on p r i v a t e land in cent ra l west Texas because 

v e r t i c a l cover was h igher compared to cover in p lo ts t reated 

w i th h igher tebu th iu ron rates the Is t year . Also, forb and seed 

foods were not decreased as in p lo ts t reated w i th rates greater 

than 0.6 k g / h a . If areas are be ing managed solely for lesser 

p r a i r i e ch ickens then i n terspers ion of areas t reated w i t h 2 ra tes 

of t ebu th iu ron (0.2 and 0.6 k g / h a ) was suggested for p roduc ing 

optimum h a b i t a t . Sand dunes should not be t reated to ma in ta i n 

summer thermal cover and sh innery oak acorn , g a l l , and c a t k i n 

p roduc t ion for foods. Perennia l grasses should be prcscr i t bc fo r r 

t reatment w i t h tebu th iu ron to ensure a desi red vegetat ion r(>-

sponse and to reduce the threat of w ind eros ion . 
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CHAPTER I 

NTRODUCTION 

The lesser p r a i r i e c h i c k e n is assoc ia ted e i t h e r w i t h sand 

s a g e b r u s h (A r tem i s i a f i l i f o l i a ) or s h i n n e r y oak commun i t i es 

t h r o u g h o u t i t s r a n g e . In Texas , s h i n n e r y oak is an i m p o r t a n t 

lesser p r a i r i e c h i c k e n food a n d summer cover species (Jackson 

a n d DeArment 1963) . However , the oak competes w i t h o the r food 

a n d cove r spec ies a n d can compr i se 90% of a n n u a l v e g e t a t i o n 

p r o d u c t i o n i n o v e r g r a z e d h a b i t a t ( P e t t i t 1979). Decreases in 

f o r a g e p r o d u c t i o n a n d loss of l i v e s t o c k due to s h i n n e r y oak 

p o i s o n i n g h a v e p r o m p t e d r a n c h e r s to c o n t r o l t h i s p l a n t w i t h 

h e r b i c i d e s . 

Con t ro l p r o g r a m s u s i n g phenoxy h e r b i c i d e s a l t e r s h i n n e r y 

oak c o m m u n i t i e s . Robison a n d F i s h e r (1968) a n d Sc i f r es (1972) 

r e p o r t e d t h a t g r a s s p r o d u c t i o n was 110 to 260% g r e a t e r t h a n 

p r e t r e a t m e n t p r o d u c t i o n f o l l o w i n g a p p l i c a t i o n of 2 , 4 , 5 - T . However , 

g r a s s p r o d u c t i o n d e c l i n e d to p r e t r e a t m e n t l eve l s by the 3 r d 

g r o w i n g season as the s h i n n e r y oak r e s p r o u t e d . Bunch (1961) , 

Bovey et a l . (1972) , a n d D e e r i n g (1972) a l so c o n f i r m e d t h i s t r e n d . 

The e f f ec t s of phenoxy h e r b i c i d e s on lesser p r a i r i e c h i c k e n 

h a b i t a t a n d food s u p p l i e s a r e p o o r l y u n d e r s t o o d . Jackson a n d 

DeArment (1963) sugges ted t h a t a c o n t i n u i n g d e c l i n e in lesser 

p r a i r i e c h i c k e n n u m b e r s a f t e r the 1956 d r o u g h t was due p a r t i a l l y 

to use of 2 ,4 -D a n d 2 , 4 , 5 - T f o r b r u s h c o n t r o l . C o p e l i n (1963) 

p o s t u l a t e d t h a t chemica l b r u s h c o n t r o l c o u l d reduce w i n t e r f o o d . 
1 



He also mentioned that increased bunchgrass growth created bv 

he rb i c ide t reatments might improve win ter and nest cover. In 

Oklahoma, app l i ca t i on of 2,4,5-T had no adverse effect on lesser 

p r a i r i e ch icken popu la t ions i n h a b i t i n g t reated pastures (Dona ld -

son 1969). Crawford (1974) observed that lesser p r a i r i e chicken 

numbers increased on areas t reated once w i th 2,4,5-T and 

decreased on areas t reated 2 consecutive yea rs . Cannon (1980) 

found that lesser p r a i r i e chicken numbers were negat ive ly cor-

re la ted w i t h sh innery oak canopy cover, suggest ing control of 

th i s p l an t would improve h a b i t a t . 

Urea-based tebu th iu ron is another chemical used to contro l 

sh innery oak . Lade et a l . (1974) found i t was a s tab le , safe 

compound w i t h an ora l acute 1-Dcp. of 500 mg/kg in several 

an imal species. Tebu th iu ron is expected to suppress sh innery oak 

longer than phenoxy herb ic ides because it r o o t - k i l l s , whereas 

phenoxy herb ic ides t o p - k i l l sh innery oak . Pet t i t (1979) found 

that t ebu th iu ron rates exceeding 1.0 k g / h a con t ro l led 90% of the 

sh innery oak . Grass y i e l ds increased 5- fo ld the 1 st year a f te r 

a p p l i c a t i o n . However, the effects of tebu th iu ron on lesser p r a i r i e 

ch icken h a b i t a t and food supp l ies have not been s tud ied . 

Occupied range of lesser p r a i r i e ch ickens has decreased 

92% since the 1800's (Tay lo r and Guthery 1980b). Also, 95% of 

lesser p r a i r i e ch icken h a b i t a t is p r i v a t e l y owned. Since ranchers 

may be cons ide r ing tebu th iu ron as a tool for manag ing sh innery 

oak, i t is impor tant to determine the h a b i t a t changes created by 

th is h e r b i c i d e . 



3 
The ob jec t ives of th is study were to determine the effects 

of tebu th iu ron t reatments on lesser p r a i r i e chicken hab i t a t and 

food supp l i es . 



CHAPTER I I 

STUDY AREA AND METHODS 

The s t u d y was conduc ted 100 km southwest of L u b b o c k , 

T e x a s , on the s o u t h - c e n t r a l b o r d e r of Cochran County ( F i g . 1) 

d u r i n g May 1978 t h r o u g h December 1979. The a rea is w i t h i n a 

n a r r o w b e l t of sandy s o i l s o r i g i n a t i n g in New Mex ico . The s o i l s 

a r e p r i m a r i l y B r o w n f i e l d , P a t r i c i a , a n d T i v o l i . Study p l o t s were 

on r e l a t i v e l y leve l bu t o c c a s i o n a l l y r o l l i n g l a n d . 

S h i n n e r y oak is the most a b u n d a n t s h r u b on the s t u d y 

a r e a . Yucca (Yucca s p . ) , sand s a g e b r u s h , a n d southwest r a b b i t -

b r u s h ( C h r y s o t h a m n u s p u l c h e l I us) a re o the r consp i cuous woody 

p l a n t s . The p r e v a l e n t g rasses a r e l i t t l e b lues tem ( S c h i z a c h y r i u m 

s c o p a r i u m ) , sand b lues tem (And ropogon g e r a r d i i ) , t h r e e a w n s 

( A r i s t i d a s p p . ) , sand d ropseed (Sporobol us c r y p t a n d r u s ) , a n d 

l o v e g r a s s e s ( E r a g r o s t i s s p p . ) . Forbs p resen t i n c l u d e wes te rn 

r a g w e e d ( A m b r o s i a ps i l o s t a c h y a ) , a n n u a l b u c k w h e a t ( E r i o g o n u m 

a n n u u m ) , s t i f f s t e m f l a x ( L i num r i g i d u m ) , a n d r u s h p e a (Caesa I -

p i n i a j ames i i) . 

T e b u t h i u r o n was r a n d o m l y a p p l i e d onto 5 -ha p l o t s at 5 

r a t e s ( 0 . 2 , 0 . 4 , 0 . 6 , 0 . 8 , 1.0 k g / h a ) , w i t h t h ree r e p l i c a t e s p e r 

t r e a t m e n t ( F i g . 2 ) , in May 1978. Three c o n t r o l p l o t s a I so were 

e s t a b l i s h e d . These 18 p l o t s h a d 20-m b u f f e r zones s e p a r a t i n g 

each p l o t ( F i g . 2 ) . P e l l e t e d t e b u t h i u r o n , c o n s i s t i n g of 20% a c t i v e 

c h e m i c a l , was a p p l i e d w i t h a cyc l one seeder mounted on a 

t r a c t o r . P lo ts were not g r a z e d by c a t t l e d u r i n g the s t u d y . 

4 



F igu re 1 . Locat ion of s tudy area in Cochran County , Texas 

d u r i n g 1978 and 1979. Shaded area ind ica tes o r i g i n a l range of 

esser p r a i r i e ch ickens in Texas . 
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Figure 2. Plot arrangement and treatment rates of tebuthiuron in 

study area in Cochran County, Texas, dur ing 1978 and 1979. 
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Vegetat ion Sampling 

Vegetat ion composit ion and s t ruc tu re were measured in May, 

Ju ly , and September 1978 and 1979 to determine the effects of 

t ebu th iu ron treatments on lesser p r a i r i e chicken cover and p lan t 

2 

foods. Quadrates (0.25 m ) were placed at 40 permanent, r a n -

domly selected po in ts in each p lo t . Density and canopy coverage 

(%) were recorded for each fo rb , g rass , and brush species 
2 

present . Density (no . /m ) and canopy coverage (%) for 1978 and 

1979 were repor ted as an average of July and September read ings 

combined. Forb dens i t ies were measured us ing 10 quadrates (0.25 

2 
m ) per p lot in December 1978, March 1979, and December 1979 to 

determine the effects of tebu th iu ron treatments on cool-season 

f o r b s . 

Ver t i ca l screening by fo l i age was measured to f u r t h e r 

def ine the effects of tebu th iu ron on lesser p r a i r i e chicken cover . 

A p r o f i l e board (Nudds 1977), as adapted by Guthery (pe rs . 

comm. ), was used to est imate the percentage f o l i a r obs t ruc t ion 

w i t h i n 1-dm s t r a t a on a board 1 m t a l l . Readings were taken 

from a d is tance of 7 m. The est imated percentage of a s t ra tum 

that was abs t rac ted by fo l i age was recorded in 1 of the 

f o l l ow ing classes (0%, >0-5%, >5-20%, >21-40%, >41-60%, >61-80%, 

>81-95%, and >96-100%). F i f t y p ro f i l e board read ings were taken 

in each t reatment in October and November 1978 and May, 

September, and December 1979 to determine the s t r u c t u r a l dens i ty 

of vegeta t ion d u r i n g nest, summer, and w in ter pe r iods . 



Diet Ana lys i s 

The food hab i ts of lesser p r a i r i e ch ickens near the study 

area were determined to ob ta in si te-specif ic in format ion on the 

impacts of tebu th iu ron treatments on lesser p r a i r i e chicken food 

supp l i es . Diets were s tud ied throughout 1979 p r i m a r i l y th rough 

fecal a n a l y s i s . Ten d ropp ing groups were col lected month ly . A 

d ropp ing group consisted of at least 1 d ropp ing found in an 

area about 12 cm in d iameter . One d ropp ing was randomly 

selected from each group and mixed wi th alcohol in a pe t r i d ish 

to separate food f ragments . Twen ty - f i ve observat ion points were 

randomly selected throughout the pe t r i d i s h . Insect mater ia l on 

or closest to each point was iden t i f i ed to order (Froppe and 

Gi lber t pe rs . comm.), p r o v i d i n g data on percentage composit ion 

of each o rde r . Samples were then oven -d r i ed , mounted on mic ro -

scope s l i des , and ana lysed us ing microh is to log ica l techniques 

(Hanson et a l . 1971). Percentage r e l a t i v e f requency of each food 

item was determined by d i v i d i n g the number of times a food item 

was found by the number of times a l l food items were f o u n d . 

Percentage r e l a t i v e f requency of each insect order was determined 

by m u l t i p l y i n g the percentage composit ion of each order by the 

percentage r e l a t i v e f requency of a l l insects and d i v i d i n g by 100. 

Crops from 16 (March th rough May) and 8 (October) lesser 

p r a i r i e ch ickens were col lected in 1979 to determine if b ias was 

present in the fecal ana l ys i s (Swanson and Bartonek 1970). Foods 

were i d e n t i f i e d and measured vol umetr ica l I y by water d i sp l ace -
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ment (Mar t i n et a l . 1946). Percentage by volume was ca lcu la ted 

by d i v i d i n g the volume of a speci f ic food item in a crop by the 

to ta l volume of food found in that c rop . Percentage frequency 

was ca l cu la ted by d i v i d i n g the frequency of a food item found in 

a l l crops by the total number of c rops . 

Seed Sampling 

Seed product ion was sampled 2 ways to determine the 

effects of tebu th iu ron treatments on these lesser p r a i r i e chicken 

foods. Seed co l lec tors (Davison et a l . 1955) were used d u r i n g 

1979. Four co l lec tors were p laced randomly in each plot in March 

1979 and emptied in August and November 1979. Seeds were 

c l ass i f i ed into 2 types: (1) forbs and (2) grass seeds po ten t i a l l y 

eaten by lesser p r a i r i e ch ickens, i nc lud ing sand paspalum (Pas-

palum setaceum), sand dropseed, and ha i r y grama (Bouteloua 

h i r s u t a ) . Each type was weighed to the nearest 0.0001 g . Seed 

produc t ion also was measured in each treatment d u r i n g October 

1979 by c l i p p i n g 10 randomly selected p lan ts (Hunt and Lutz 

1959) of four species: sand dropseed, sand paspa lum, st i f fs tem 

f l a x , and annua l buckwheat , which have been found to be eaten 

by lesser p r a i r i e ch ickens (Jones 1963, Crawford 1974). Seeds 

were s t r i pped from p l an t s , d r i ed for 48 hours at 40 C and 

weighed by species to the nearest 0.0001 g . Average weights for 

each species were m u l t i p l i e d by i ts densi ty to get p roduct ion ( kg 

seed /ha ) . 
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Stand ing crop biomass of seeds was measured aga in in 

November 1979, a f ter seed sha t t e r i ng , to f u r t he r def ine the 

effects of tebu th iu ron treatments on lesser p r a i r i e ch icken foods. 

Ten soil samples (10 X 10 X 1 cm) were taken in each plot w i th 

a 10-cc subsample taken from each. Seeds were c lass i f i ed into 2 

types: (1) fo rb and (2) grass seeds po ten t ia l l y eaten by lesser 

p r a i r i e ch ickens . Samples were d r ied for 24 hours at 40 C, 

weighed to the nearest 0.0001 g, and reported as g/ lO cc. 

nsect Sampling 

Abundance and composit ion of insects in exper imental p lots 

were sampled to determine the effects of tebuth iu ron treatments 

on these impor tant lesser p r a i r i e chicken foods. Insects in upper 

vegeta t iona l s t r a ta were sampled b imonthly from June through 

October of 1978 and 1979 us ing a sweep net (Borror and Delong 

1964). Sweep samples were run on 2, 200-m t ransects in each 

plot us ing 70, 1-m wide sweeps per t ransect . Ground-dwel I i ng 

insects were measured b imonth ly from June to December 1978 and 

Ap r i l th rough December 1979 us ing p i t f a l l t raps (Borror and 

Delong 1964). Ten p i t f a l l t raps were placed at 10 permanent-

random points in each plot and sampled for 3 consecut ive d a y s . 

Each t r a p consisted of a can (10-cm diameter) b u r i e d level w i th 

the soi I sur face and p a r t i a l l y f i l l e d w i th g l y c e r i n ( p rese rva -

t i v e ) . I nver tebra tes were i den t i f i ed to fami l y us ing taxonomic 

keys (Borror and Delong 1964, Borror and White 1970), and the 
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a s s i s t a n c e of the Depar tment of En tomo logy , Texas Tech U n i v e r -

s i t y . Samples were o v e n - d r i e d 24 to 48 hou rs at 40 C, c o u n t e d , 

a n d w e i g h e d by f a m i l y . 

S t a t i s t i c a l A n a l y s e s 

Dens i t i es a n d canopy cove rage of v e g e t a t i o n a n d insect 

d a t a were t r a n s f o r m e d (s/X+O.^) (Steele a n d T o r r i e 1960) because 

of a h i g h f r e q u e n c y of ze ros . Both raw and t r a n s f o r m e d d a t a 

were a n a l y s e d u n d e r a Comple te ly Randomized D e s i g n . D u n c a n ' s 

New M u l t i p l e Range test was used to test f o r s i g n i f i c a n t d i f f e r -

ences among means . The s i g n i f i c a n c e level t h r o u g h o u t t h i s p a p e r 

is 5%. D i v e r s i t y of insect f a m i l i e s a n d f o r b spec ies was measured 

u s i n g S i m p s o n ' s (1949) i n d e x . The index v a r i e s d i r e c t l y w i t h 

number of spec ies f o u n d a n d e q u a l i t y of numbers among spec ies . 

B o t a n i c a l n o m e n c l a t u r e f o l l o w e d Gould (1975) . 



CHAPTER I I I 

RESULTS AND DISCUSSION 

Vegetat ion Response 

Changes in the s t ruc tu re and composit ion of vegetat ion be-

gan in 1978 and became pronounced in 1979 (Table 1) . Dur ing 

1978, sh innery oak densi t ies and canopy coverage decreased over 

90% in t ebu th iu ron - t r ea ted p lo ts compared to unt reated p lo t s . 

Shinnery oak sprouts densi t ies were s i g n i f i c a n t l y lower in control 

p lo ts compared to dens i t ies in t reated p lo t s . Dur ing 1979, s h i n -

nery oak dens i t ies were 84 to 100% lower in t reated p lo ts (Table 

2 ) . Densit ies of sh innery oak seedl ings were 54 to 100% lower in 

t e b u t h i u r o n - t r e a t e d p lo ts compared to densi t ies in un t rea ted p l o t s . 

The loss of sh innery oak in t reated p lots apparen t l y 

reduced summer thermal cover for lesser p r a i r i e ch ickens . Copelin 

(1963) fe l t tha t thermal cover was c r i t i c a l d u r i n g years of 

d rought and th is was the reason why b i r d s occurred only in 

reg ions w i t h b r u s h . Therefore, the loss of sh innery oak could 

reduce popu la t ions of lesser p r a i r i e ch ickens . In 1979, the 0.2 

k g / h a ra te of tebu th iu ron reduced sh innery oak canopy coverage 

to 14% of canopy coverage in contro l p lots (Table 2 ) , i n d i c a t i n g 

l im i ted thermal cover was a v a i l a b l e for lesser p r a i r i e ch ickens . 

Sand sagebrush in the study area was r a p i d l y de fo l ia ted 

by t e b u t h i u r o n . Basal sprouts appeared d u r i n g 1979, but canopy 

coverage was n e g l i g i b l e in t rea ted p l o t s . Sand sagebrush is an 

impor tant cover p l an t for lesser p r a i r i e ch ickens (Hoffman 1963). 

12 
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Cannon (1980) found that lesser p r a i r i e chicken popu la t ions were 

h i g h l y cor re la ted w i th sand sagebrush canopy coverage. There-

fo re , lesser p r a i r i e chicken popu la t ions might dec l ine a f ter 

t ebu th iu ron treatments if they depend heav i l y on sand sagebrush . 

However, if other cover such as bunchgrasses is a v a i l a b l e , then 

the loss of sand sagebrush might not affect popu la t ions . 

Bunchgrasses were ana lysed as a group because they p r o -

v ide super io r nest ing and w in te r i ng cover for lesser p r a i r i e 

ch ickens compared to sh innery oak (Davis et a l . 1979, Tay lo r 

and Guthery 1980b). Species inc luded were l i t t l e bluestem, sand 

bluestem, sand dropseed, sand paspalum, and red lovegrass (E . 

secundi f lora) . In September 1978, there was no s i gn i f i c an t i n -

crease in bunchgrass densi t ies or canopy coverage between t rea t -

ments (Tab le 1 ) . By 1979, canopy coverage in tebuthi u ron- t rea ted 

p lo ts was 88 to 130% h igher than canopy coverage in un t reated 

p lo ts (Tab le 2 ) . The increased canopy coverage of bunchgrasses 

in t rea ted p lo ts suggests that tebuth iu ron treatments improved 

nest ing and w i n t e r i n g cover for lesser p r a i r i e ch ickens . 

Ver t i ca l St ruc ture of Vegetat ion 

Pro f i l e board read ings for October 1978, 4 months a f te r 

a p p l i c a t i o n , of tebu th iu ron showed that d i f ferences were minor 

between t reatments in the v e r t i c a l , s t r uc tu ra l dens i ty of vegeta-

t ion (Tab le 3 ) . Untreated and 0.2 k g / h a t ebu th iu ron - t r ea ted p lo ts 

p rov ided si gn i f i can t l y greater screening than p lo ts t reated w i th 
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0.8 and 1.0 k g / h a from 0 to 4 dm above the soil su r face . From 5 

to 8 dm above the soil sur face there was s ign i f ican t ly lower 

screening in the control p lots compared to a l l t reatments . 

Measurements in November 1978 showed that screening frorn 

0 to 4 dm above the soil surface in unt reated plots and p lo ts 

t rea ted w i th 0.4 k g / h a was s ign i f i can t l y greater compared to 

screening in p lo ts t reated w i th 0.6 kg /ha (Table 4 ) . Screening 

from 5 to 8 dm above the soil surface was s ign i f icant I y lower in 

un t rea ted p lo ts than screening in t reated p lo t s . The 1978 p ro f i l e 

board measurements ind ica ted that rates of 0.2, 0.4, and 0.6 

k g / h a ma in ta ined more screening cover for lesser p r a i r i e 

ch ickens compared to p lots t reated w i th 0.8 and 1.0 k g / h a ra tes . 

May 1979 p r o f i l e board measurements showed that ve r t i ca l 

screening in un t rea ted p lo ts was s i g n i f i c a n t l y h igher than screen-

ing in a l l t reated p lo ts from 0 to 5 dm above the soil sur face 

(Tab le 5 ) . Screening was s ign i f i cant l y greater from 0 to 3 dm in 

p lo ts t rea ted w i t h 0.2 k g / h a compared to p lots t reated w i th 1.0 

k g / h a . Untreated and t reated p lo ts d id not p rov ide s ign i f i cant l y 

d i f f e ren t screening from 5 to 8 dm above the soil su r face . 

The lower screening va lues for the t reated p lo ts were 

caused by the loss of sh innery oak. Riley (1978) found that les-

ser p r a i r l e ch icken hens selected areas w i t h h igher grass 

composit ion for n e s t i n g . Vegetat ion screening in t reated p lo ts was 

p r i m a r i l y bunchgrasses . The screening in un t reated p lo ts was 

p r i m a r i l y sh innery oak . Therefore the t reated p lo ts were p r o v i d -

ing super io r nes t ing cover compared to the unt reated p l o t s . 
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Ver t i ca l vegetat ion screening measurements for September 

1979 showed that screening in p lo ts t reated w i th 0.2 and 0.4 

k g / h a was lower than screenlng in a l l other t reated p lo ts and 

un t rea ted p lo ts (Table 6 ) . Screening measurements in p lo ts 

t rea ted w i t h 0.6, 0.8, and 1.0 k g / h a were h igher compared to 

measurement in the same treatments for October 1978 (Table 3 ) . 

Th is subs tan t i a l increase was due to increased grass v igo r 

w i t h i n these p l o t s . 

P ro f i l e board read ings for December 1979 showed that screen-

ing in t reated p lo ts was h igher than screening in un t reated 

p lo ts (Tab le 7 ) . Ver t ica l screening increases from 160 to 1600% in 

t rea ted p lo ts as compared to screening in unt reated p lo ts (Table 

7) Bunchgrasses, the p re fe r red win ter cover (Tay lo r 1978, Davis 

et al . 1979), were more dense in tebu th iu ron - t rea ted p lo ts , 

suggest ing tha t these rates improved w in te r i ng cover for lesser 

p r a i r i e ch ickens . Trends in the ve r t i ca l s t ruc tu re of vegetat ion 

on p lo ts t rea ted at 3 ra tes are po r t rayed in F i g . 3. 

Lesser P r a i r i e Chicken Diet 

Fecal a n a l y s i s ind ica ted that insects were a dominant food 

d u r i n g f a l l and summer, compr is ing 65 and 58%, respect i vel y , of 

to ta l foods ( F i g . 4 ) . Grasshoppers and c r i cke ts (Or thoptera) 

comprised the largest por t ion of insects consumed (Tables 8 and 

9 ) . James c r y p t a n t h a (C ryp tan tha jamesi i) was the most common 

fo rb found in samples d u r i n g f a l l and summer. Shinnery oak 

fo l i age was also common in f a l l d i e t s . 
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FÍgure 3. Mean percentage screening of p ro f i le board st rata for 

5 sample periods in untreated plots and plots treated wi th 0.4 

and 1.0 kg /ha of tebuth iuron. 
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Table 8. Percentage r e l a t i v e f requency of foods found in 30 lesser 

p r a i r i e ch icken fecal samples from June through August 1979. 

Food I tem Relat ive Frequency (%) 

Insects 

Grasshoppers and c r i cke ts (Orthoptera) 39.2 

Beetles (Coleoptera) 16.0 

Ants and wasps (Hymenoptera) 1.9 

Treehoppers (Homoptera) 0.8 

Unknown insects 1.7 

Fol iage 

James c r y p t a n t h a (Cryp tan tha jamesi i) 18.6 

Erect day f lower (Commel i na erecta) 7.8 

James rushpea (Caesalpi n ia jamesi i) 4.1 

St i f fstem f l a x (Lînum r i g i dum) 3.1 

Shinnery oak (Quercus h a v a r d i i ) ( ca tk ins ) 1.6 

Gray go ldaster (Heterotheca subaxi I l a r i s ) 
1 .2 Camphorweed (IH^ canescens) 

Thread lea f sagewort (Ar temis ia caudata) 0.8 

Sand sagebrush (A_^ f i I i fo l ia) 0.6 

Greenthread (Thelesperma megapotamicum) 0.6 

Ha i ry evo l vu lus ( Evol vu l us nu t ta l I ianus) 0.4 

Sedge (Cyperus spp . ) 0.4 

Unknown fo rb 0.4 

White m i l kwo r t (Po lyga la a lba) 0.2 

Spectaclepod (D i thy rea wis lezeni ) 0.2 
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Table 9. Percentage r e l a t i v e f requency of foods found in 30 lesser 

p r a i r i e ch icken fecal samples from September th rough November 

1979. 

Food I tem Relat ive Frequency {%) 

Insects 

Grasshoppers and c r i cke ts (Or thoptera) 50.4 

Beetles (Coleoptera) 8.6 

Ants and wasps (Hymenoptera) 4.7 

Treehoppers (Homoptera) 1.2 

Fol iage 

James c r y p t a n t h a (Cryp tan tha jamesi i ) 18.2 

Shinnery oak (Quercus h a v a r d i i) 10.2 

Unknown forb 1 .0 

Dotted gay fea ther ( L i a t r i s puncta ta) 0.6 

F l o r i d a snakecotton ( Froel i ch ia f l o r idana) 0.3 

Annual buckwheat (Eriogonum annuum) 0.3 

Seeds 

Sand dropseed (Sporobol us c r yp tand rus ) 1 .6 

P r i c k l y pear (Opunt ia spp . ) 1.6 

Sedge (Cyperus spp . ) 0.6 

Spectaclepod ( Di thyrea wi slezeni) 0.3 

St i f fstem f l a x (L inum r i g i dum) 0.3 
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From December through February ( w i n t e r ) , sh innery oak 

acorns were the dominant food and James c ryp tan tha was the 

most common forb found in fecal samples (Table 10). Sand 

sagebrush was another important food. 

Fo l iage was the major food found in fecal samples from 

March th rough May ( sp r i ng ) (F igure 4 ) . James c r yp tan tha and 

sh innery oak leaves were the major species found in fecal 

samples (Table 11). Grasshoppers and sh innery oak acorns were 

a lso impor tant foods d u r i n g the s p r i n g . 

Re la t ive vo lumet r ic propor t ions of foods in crops col lected 

from March th rough May d i f fe red from percentage r e l a t i v e f r e -

quency in d ropp ings d u r i n g the same time pe r i od . A l though 

insects were the most impor tant food in crop and fecal a n a l y s i s , 

these an ima ls accounted for 68% of the volume in the crops 

(Tab le 12) and 27% of the r e l a t i v e f requency of foods in fecal 

samples (Tab le 11). Fol iage accounted for 32% of the volume in 

the crops and 54% of the r e l a t i ve f requency of foods i den t i f i ed in 

d ropp ings in s p r i n g . 

Re la t ive p ropor t ions of foods were s im i l a r in crop and fecal 

samples for f a l l . Insect m a t e r i a l , p a r t i c u l a r l y grasshoppers , com-

posed a g rea ter p ropor t ion of foods in crop samples (81%) (Table 

13) than in fecal samples (50%) (Table 9 ) . Fa l l crop a n a l y s i s 

showed a h i gh f requency of acorns and g a l l s (62.5%), whereas 

fecal a n a l y s i s showed no acorn mater ia l present but d i d show 

tha t sh innery oak fo l i age had a r e l a t i v e f requency of 10%. 

The d i f ference between fecal and crop ana l ys i s for the 

s p r i n g and f a l l is due p a r t i a l l y to d i f f e r e n t i a l d i ges t i b i 1 i ty of 
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Table 10. Percentage r e l a t i v e f requency of foods found in 30 lesser 

p r a i r i e ch icken fecal samples from December through February 1979. 

Food I tem Relat ive Frequency (%) 

Insects 

Grasshoppers and c r i cke ts (Orthoptera) 5.8 

Ants and wasps (Hymenoptera) 1.0 

Beetles (Coleoptera) 0.6 

Treehoppers (Homoptera) 0.2 

Fol i age 

James c r y p t a n t h a (Cryp tan tha jamesi i ) 17.8 

Sand sagebrush (Ar temis ia f i I i fo l ia) 7.3 

Ha i ry evo lvu lus ( Evol vu l us nu t ta l I ianus) 2.3 

Shinnery oak (Quercus h a v a r d i i) 0.8 

Spectaclepod ( Di thy rea w is lezeni) 0.4 

Camphorweed (Heterotheca subaxi I l a r i s ) 
0.2 

Gray go ldaster (hL_ canescens) 

Narrowleaf gromwell (L i thospermum incisum) 0.2 

Seeds 

Shinnery oak 60.5 

St i f fstem f l a x (L inum r i g i dum) 1.2 

Unknown fo rb 0.6 

P r i c k l y pear (Opunt ia spp . ) 0.4 

James rushpea (Caesa lp in ia jamesi i) 0.4 

Sand dropseed (Sporobolus c r yp tand rus ) 0.2 
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Table 11 . Percentage r e l a t i v e f requency of foods found in 3) les-er 

p r a i r i e ch icken fecal samples from March through May 1979. 

Food I tem Relat ive Frequ. •ncy (%) 

Insects 

Grasshoppers and c r i cke ts (Orthoptera) 16.8 

Beetles (Coleoptera) 4.9 

Ants and wasps (Hymenoptera) 3.7 

Treehoppers (Homoptera) 0.9 

Unknown insects 0.4 

Fol i age 

James c r y p t a n t h a (Cryp tan tha jamesi i) 22.4 

Sh innery oak (Quercus h a v a r d i i) 19.0 

Ha i ry evo lvu lus ( Evol vu l us nu t ta l I ianus) 5.1 

St i f fstem f l a x (L inum r i g i dum) 2.0 

Sand sagebrush (Ar temis ia f i l i f o l i a ) 1.2 

Easter Daisy (Townsejndi^ exscapa) 1.1 

1 .0 
Gray go ldaster (Heterotheca subaxi I l a r i s ) 

Camphorweed (H_^ canescens) 

P la ins f leabane (Er igeron modestus) 0.9 

Spiny hap lopappus (Machaeranthera pi nna t i f ida) 0.4 

Narrowleaf gromwell (L i thospermum incisum) 0.3 

Sedge (Cyperus spp . ) 0.3 

Greenthread (Thelesperma megapotamicum) 0.3 

Erect Dayf lower (Commel ina erecta) 0.3 

Buckley penstemon (Penstemon buck ley i) 0.1 

Seeds 

Shinnery oak 15.9 
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Table 12. Quan t i t a t i ve and q u a l i t a t i v e comparison of food items in 

the crops of 16 lesser p r a i r i e chickens col lected March th rough May 

1979. 

Food I tem Volume (%) Frequency ( íp • 

,9 

nsects 

Grasshoppers 
(Ac r id idae ) 

Ants 
( Formic idae) 

Treehoppers 
(Membracidae) 

Unknown grasshoppers 

D a r k l i n g beetles 
(Tenebr ion idae) 

Snout beetles 
(Curcu I ion idae) 

Ground beetles 
(Carab idae) 

Spiders 
(A rane ida) 

Leef Beetles 
(Chrysomel idae) 

Unknown beetles 

Scarab beetles 
(Scarabaeidae) 

Sti nkbugs 
( Pentatomidae) 

32.2 

2.7 

0.8 

9.0 

18.8 

0.4 

1 .6 

0 .6 

0 .4 

0 .4 

0 .6 

1 .2 

43 .8 

37 .5 

31 .2 

18.8 

18.8 

12.5 

12.5 

12.5 

6 .3 

6 . 3 

6 .3 

6.3 

Unknown wasps 0.4 6 . 3 



31 

Table 12 cont . Quan t i t a t i ve and q u a l i t a t i v e comparison of food items 

in the crops of 16 lesser p r a i r i e ch ickens col lected March through 

May 1979. 

Food I tem Volume (%) Frequency (%) 

Fol iage 

P la ins f leabane 7.8 25.0 
(Er i geron modestus) 

Ch inaber ry 4.3 18.8 
(Mel ia azedarach) 

Easter da isy 5.5 18.8 
(Townsendia exscapa) 

Greenthread 5.9 18.8 
( Thelesperma megapotamicum) 

Annual buckwheat 5.9 12.5 
(Er iogonum annuum) 

James rushpea 1.2 12.5 
( Caesa lp in ia jamesi i) 

Shinnery oak 0.2 4.3 
(Quercus h a v a r d i i) 

Seeds 
Shinnery oak 1.6 12.5 

Sand dropseed 5.1 6.3 
(Sporobolus c r y p t a n d r u s ) 

Tumble lovegrass < 0.1 6.3 
(E rag ros t i s sess i lsp ica) 
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Table 13. Quan t i t a t i ve and q u a l i t a t i v e comparison of food items in 

the crops of 8 lesser p r a i r i e chickens col lected October 1979. 

Food I tem Volume (%) Frequency (%) 

nsects 

Grasshoppers 
(Ac r id idae) 

Sti nkbugs 
(Pentatomidae) 

Treehoppers 
(Membracidae) 

Scarab beetles 
(Scarabaedae) 

Ants 
(Formic idae) 

Unknown l a rvae 

81 .0 

4 . 1 

0.2 

0 .9 

0 .1 

0 .1 

75 .0 

75 .0 

37 .5 

12.5 

12.5 

12.5 

Fol iage 

P r i c k l y pear 
(Opunt ia spp . ) 

Spurge 
(Euphorb ia missur ica) 

Seeds 

Shinnery oak 
(Quercus h a v a r d i i) 

St i f fstem f l a x 
(L i num r i g i dum) 

2.4 

0 .1 

2.8 

8 .1 

12.5 

12.5 

6 2 . 5 

25 .0 
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foods. Insects and seeds are not completely d iges t i b le and pass 

th rough d îges t i ve t rac ts s lowly (Swanson and Bartonek 1970). 

Forb leaves are r ead i l y d iges t i b le and pass r a p i d l y th rough 

d iges t i ve t r a c t s . Therefore the percentage r e l a t i v e f requency of 

insects and seeds repor ted in the fecal ana l ys i s may have been 

h ighe r than what ac tua l l y was eaten by lesser p r a i r i e ch ickens . 

Many fo rbs are detected in fecal ana l ys i s because cha rac te r i s t i c 

ep idermal h a i r s are not r ead i l y d iges t ib le (Scott and Dahl 1980). 

Some fo rbs have except ional ly dense epidermal ha i r s which resu l t 

in these species be ing overest imated in fecal a n a l y s i s . James 

c r y p t a n t h a is 1 species where th i s may have occur red . This also 

would have lowered the percentage r e l a t i v e frequency of insects 

repor ted in the fecal a n a l y s i s . Genera l ly , lesser p r a i r i e ch ickens 

depended on insects (ma in ly grasshoppers and beet les) , a d i v e r -

s i t y of f o rbs , sh innery oak acorns, and seeds from st i f fs tem f l a x 

and sand dropseed. 

Seasonal d ie ts of lesser p r a i r i e ch ickens in Cochran County 

were s i m i l a r to those repor ted from Oklahoma (Jones 1964), New 

Mexico (Davis et a l . 1979), and Texas (Crawford 1974). In 

Oklahoma, d ie ts appeared more ba lanced throughout the year 

w i t h no food exceeding 65% of the d iet d u r i n g a season (Jones 

1964). Davis et a l . (1979) found a h igher percentage of seeds 

consumed th rough most seasons (except w i n t e r ) . However, there 

was h i gh s i m i l a r i t y in percentages and species of foods consumed 

when the resu l ts of Davis et a l . (1979) and th i s study are 

compared. S i m i l a r l y , resu l t s of Crawford (1974) showed a h igher 
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consumption of f o l i age by lesser p r a i r i e chickens in the f a l l and 

a lower percentage f requency and volume for insects compared to 

fecal samples from Cochran County (Table 9 ) . The s l i gh t d i f f e r -

ences in d ie t repor ted by th is and other studies are p robab ly 

due to a v a i l a b i l i t y of foods and the di f ferences in ana l ys i s 

methods and repo r t i ng of the d a t a . 

Forb Response 

Total fo rb densi t ies and canopy coverage were lowered by 

0 .4 , 0 .6 , 0 .8, and 1.0 k g / h a tebuth iu ron treatments d u r i n g July 

and September 1978 (Tab le 14). Canopy coverage of forbs was 

grea ter in p lo ts t reated w i th 0.2 k g / h a compared to un t rea ted 

p l o t s . Dur ing July and September 1979, forb densi t ies were 

greatest in p lo ts t reated w i th 0.2 k g / h a (Table 14). Forb 

dens i t ies in p lo ts t reated w i th 0.4 k g / h a were s im i l a r to 

dens i t ies in contro l p lo ts , wh i l e densi t ies in p lots t reated w i th 

0 .6 , 0.8, and 1.0 k g / h a were s ign i f i can t l y lower. Forb canopy 

coverage was greatest in p lo ts t reated w i th 0.4 k g / h a . Plots 

t rea ted w i th 0.2 and 0.6 k g / h a had h igher canopy coverage than 

un t rea ted p lo ts , whereas treatments of 0.8 and 1.0 k g / h a had 

the lowest canopy coverage. 

Forb d i v e r s i t y d u r i n g 1978 and 1979 was 2 to 3 times 

h i ghe r in t reated p lo ts compared to un t rea ted p lo ts ( F i g . 5 ) . 

Cool season fo rb dens i t ies were lower in March and Decem-

ber 1979 in p lo ts t rea ted w i th 0.4, 0 .6, 0.8, and 1.0 k g / h a than 
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Table 14. Mean dens i ty (no . /m ) and mean canopy coverage í ̂ ') 

of a l l fo rbs in t reated p lo ts for July and September 1978 and 

1979. Means w i t h d i f fe ren t le t ters w i t h i n columns are s i g n i f i -

can t l y d i f f e ren t (p<0 .05) . 

Tebuthiuron 

rate (kg/ha) 

0.0 

0.2 

0.4 

0.6 

0.8 

1 .0 

Densi ty 

6.4^'^ 

6.4^ 

3.6^'^ 

U.h^^^ 

2.8^ 

0.9^ 

1978 

Coverage 

1.66^ 

1.76^ 

1.06^ 

1.42^'*^ 

0.46*̂  

0.20^ 

Densi ty 

8.8'" 

10.O^ 

7.5^ 

5.1^ 

4.5^ 

2.2^ 

1979 

Coverage 

2.85^'^ 

3.75^'^ 

4.76^ 

3.33^'*"'^ 

2.06^ 

2.09*̂  

in the contro l and 0.2 k g / h a plots (Table 15). Plots t reated w i th 

0.2 k g / h a ma in ta ined or had h igher densi t ies , canopy coverage, 

and d i v e r s i t y than un t rea ted p lo ts d u r i n g December 1978 and 

March and December 1979. 

Sci f res and Mutz (1978) found many forb species were 

k i l l e d at h igh tebu th iu ron rates (2.0 and 3.0 k g / h a ) . Rates of 

0.8 and 1.0 k g / h a tended to reduce forbs a lso . The increase of 

warm season fo rbs in 1979 may ind ica te the herb ic ide was no 

longer as a c t i v e . Also, e l im ina t i on of sh innery oak p robab ly 

reduced compet i t ion for soi l water and n u t r i e n t s , which in tu rn 

favored f o rbs . 
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0 0.2 0.4 0.6 0.8 1.0 
TREATMENT (kg/ha) 

F i g u r e 5. D i v e r s i t y of f o r b s in p l o t s i n May 1978, mean d i v e r s i t y 

of w a r m - s e a s o n f o r b s f r om J u l y 1978 to September 1979 a n d meéín 

d i v e r s i t y of coo l - season f o r b s in December 1978 a n d 1979 a n d 

M a r c h 1979 in t e b u t h i u r o n - t r e a t e d p l o t s . 
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Doerr and Guthery (1980) recommended a h i gh d i v e r s i t y of 

fo rbs as a reasonable goal of hab i ta t management for the lesser 

p r a i r i e c h i c k e n . Tebuth iuron treatments increased d i v e r s i t y , 

espec ia l l y at 0.2 and 0.4 k g / h a rates (F igure 5 ) . Also, 0.2 

k g / h a ra tes had cons is tent ly h igher densi t ies and canopy cover-

age of fo rbs compared to a l l other p lo t s . Therefore, these data 

ind ica te that 0.2 k g / h a treatments p rov ided a more stable source 

of fo rbs for lesser p r a i r i e chicken foods than other t reatments 

s t u d i e d . Also, 0.4 k g / h a rates d id not decrease forb popu la t ions 

and d i d increase d i v e r s i t y . Therefore th is ra te is p robab ly not 

harmfu l to th is lesser p r a i r i e chicken food s u p p l y . Jones (1963), 

Crawford (1974) and th is study (Table 9) showed some consump-

t ion of sand sagebrush . Sand sagebrush, as mentioned e a r l i e r , 

was de fo l ia ted d u r i n g 1978. The basal sprouts appear ing in 1979 

in a l l exper imenta l p lots may not p rov ide cover but could be a 

l im i ted food source. 

Seed Product ion 

Seed p roduc t ion in 1979, determined from seed co l lec to rs , 

Ind ica ted that tebu th iu ron t reatments d id not s i g n i f i c a n t l y reduce 

fo rb or g rass seed product ion (Table 16). Grass seed product ion 

fo r July 1979 was s i g n i f i c a n t l y h igher in t reated p lots compared 

to un t rea ted p l o t s . Forb seed product ion was s l i g h t l y lower in 

0.8 and 1.0 k g / h a t reatments for July 1979 compared to p roduc -

t ion in un t rea ted p l o t s . 
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T a b l e 16. Seed p r o d u c t i o n ( k g / h a ) of f o r b s a n d g r a s s spec ies 

k n o w n to be consumed by lesser p r a i r i e c h i c k e n s as measured bv 

seed c o l l e c t o r s on t e b u t h i u r o n - t r e a t e d p l o t s f o r Ju ly and Novem-

2 
be r 1979. Means w i t h d i f f e r e n t l e t t e r s w i t h i n co lumns a re 

si g n i f i c a n t l y d i f f e r e n t ( p < 0 . 0 5 ) . 

T e b u t h i u r o n 

0 .0 

0 .2 

0 .4 

0 .6 

0 .8 

1 .0 

Fo rbs 

r a t e ( k g / h a j J u l . 

1 .0 

6 .2 

2.4 

1.5 

0.4 

0 .7 

Nov 

0.3 

0 .4 

0 . 1 

0 .9 

0 .1 

4 . 3 ' 

Grasses 

Ju l 

2.3 

17.0 

9 . 0 
a, b 

18.6 

19.6 

18.2 

Nov 

4 . 3 ' 

0.6' 

1.9' 

14.7 ' 

0 .5 

14.7 

Ju l y c o l l e c t o r s measu red p r o d u c t i o n f rom March t h r o u g h J u l y . 

^November c o l l e c t o r s measured p r o d u c t i o n f rom Augus t t h r o u g h November 

Seed p r o d u c t i o n d u r i n g 1979, c a l c u l a t e d f rom i n d i v i d u a l l y 

c l i p p e d p l a n t s , showed some d i f f e r e n c e s between t r e a t m e n t s . Data 

f o r a n n u a l b u c k w h e a t showed t h a t o n l y 0 .8 a n d 1.0 k g / h a 

s i g n i f i c a n t l y r e d u c e d seed p r o d u c t i o n ( T a b l e 17 ) . Data f o r s t i f f -

stem f l a x i n d i c a t e d t h a t r a t e s of 0 . 2 , 0 . 4 , a n d 0.6 k g / h a 

s i g n i f i c a n t l y i n c r e a s e d p r o d u c t i o n compared to d a t a f rom u n -

t r e a t e d p l o t s . Sand p a s p a l u m seed p r o d u c t i o n was i n c r e a s e d i n 
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Table 17. Mean seed weight (g /m ) of selected species in t reated 

p lo ts d u r i n g October 1979. Means w i th d i f fe ren t le t ters w i t h i n c o l -

umns are s i gn i f i can t l y d i f fe ren t (p-'O.OS). 

Tebu th iu ron Annual Sti f fstem Sand Sand 

ra te ( k g / h a ) buckwhea^ f l a x dropseed paspalum 

0.0 0 .2 ' " ' ' ' 0 .04" 3.2^ 0.6^ 

0.2 0.5^^ 0 . 1 6 ° ' " 14.4*^ I.O^ 

< 

< 

A n n u a l 

b u c k w h e a t 

0 . 2 ^ ' ' ' 

0 . 5 ^ 

0 . 2 ^ ' ' ' 

O . l ^ 

0.1<= 

0 . 1 ^ 

S t i f f stem 

f l a x 

0 .04^ 

0 . 1 6 ^ ' ^ 

0 .28^ 

0 .12^ 

0.04*^ 

O.OI^ 

0.4 0 . 2 ^ ' ^ 0.28° 19.2^ 0.5*^ 

0.6 0 . 1 " 0.12° 30.5^'*^ I.O^ 

0.8 < O . l ^ 0 .04" 96.5^ 1.0^ 

1 .0 < O. l ' ' 0 . 0 1 " 2.6*^ 0.6 

p lo ts t rea ted w i t h 0.2, 0 .6 , and 0.8 k g / h a compared to p roduc -

t ion in un t rea ted p l o t s . Seed product ion of sand dropseed i n -

creased s i g n i f i c a n t l y in a l l t reatments except 1.0 k g / h a compared 

to p roduc t ion in un t rea ted p l o t s . 

Seed s tand ing crop biomass was not si gn i f icant ly d i f fe ren t 

between t reatments for forb and grass seed weights (Table 18). 

Genera l l y , p lo ts t reated w i th 0.2, 0.4, and 0.6 k g / h a p r o -

duced more seed than the unt reated p lo ts and p lots t reated w i th 

0.8 and 1.0 k g / h a produced less seed. Therefore, tebu th iu ron 

t reatments of 0.2 0.4, and 0.6 k g / h a may p rov ide lesser p r a i r i e 

ch icken popu la t ions a greater supply of seed foods. This increase 
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Table 18. Mean s tand ing crop biomass of seeds (g/10 cc) of fo rbs 

and grasses known to be consumed by lesser p r a i r i e ch ickens 

from soi I samples in t ebu th iu ron - t rea ted p lo t s . Means w i th d i f f e r -

ent le t te rs w i t h i n columns are s ign i f icant I y d i f fe ren t ( p ' 0 . 05 ) 

Tebuth i uron 

ra te ( k g / h a ) Forbs Grasses 

0.0 

0.2 

0.4 

0.6 

0.8 

1 .0 

0.0016 

0.0022 

0.0187 

0.0060 

0.0005' 

0.0010' 

0.0005' 

0.0035 

0.0053' 

0.0036 

0.0941 

0.0094 

is impor tant because of the concurrent loss of sh innery oak 

(Tables 1 and 2 ) , an impor tant food source (Tables 8, 9, 10, 

and 13). Crawford (1974) repor ted that sh innery oak comprised 

15% of the volume of f a l l foods in west Texas. Davis et a l . 

(1979) repor ted that acorns p rov ided 39 and 69% of the f a l l and 

w in te r d ie ts , respect i vel y , of lesser p r a i r i e ch ickens in New 

Mexico. They also noted that sh innery oak leaf ga l l s and 

c a t k i n s were impor tant foods d u r i n g the year . However, lesser 

p r a i r i e ch icken popu la t ions t h r i v e in areas w i t h no sh innery oak 

(Hoffman 1963, Jones 1963). Therefore, the loss of sh innery oak 
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acorns, c a t k i n s , and g a l l s may not be det r imenta l to popu la t ions 

if other foods increase su f f i c i en t l y to replace them. The i n -

creased seed produc t ion and forb product ion and d i v e r s i t y in 

p lo ts t rea ted w i th 0.2 and 0.4 k g / h a ind ica te that these lesser 

p r a i r i e ch icken foods may have increased su f f i c ien t l y to replace 

sh innery oak food p roduc t i on . However, th is cannot be determined 

conc lus ive ly w i thout measur ing the popu la t ion response of lesser 

p r a i r l e ch icken to tebu th iu ron t reatments. 

Insect Response 

Insect o rders ana lyzed in de ta i l inc luded total insects, 

g rasshoppers , beet les, wasps and ants (Hymenoptera), and bugs 

(Homoptera) . Sweep net samples showed no s i g n i f i c a n t d i f fe rence 

between t reatments for the orders ana lyzed (Table 19). 

P i t f a l l samples suggested the treatments af fected tota l 

insects and g rasshoppers . Plots t reated w i th 0.2 k g / h a had more 

to ta l insects than most other t reated and unt reated p lo ts (Tab le 

20) . Grasshoppers were more numerous in p lo ts t reated w i th 0.2 

k g / h a than in p lo ts t rea ted w i th 0.4 and 1.0 k g / h a (Table 20) . 

No s i g n i f i c a n t d i f ferences were found in the biomass of o rders 

d u r i n g the study (Tab le 21) . Insect d i v e r s i t y in the t reated 

p lo ts d i f f e red l i t t l e from d i v e r s i t y in the unt reated p lo ts ( F i g . 

6 ) . These da ta suggest that insect abundances and d i v e r s i t i e s 

were on ly s l i g h t l y af fected in p lo ts t reated w i th t e b u t h i u r o n . 

However, h i g h va r i ances were associated w i th the means in a l l 

ana lyses , i n d i c a t i n g that sampl ing was inadequate to detect 
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T a b l e 20 . Mean number of t o t a l i nsec ts a n d o r d e r s a n a l y s e d f rom 

p i t f a l l s a m p l e s . Means w i t h d i f f e r e n t l e t t e r s w i t h i n co lumns a r e s i g -

n i f i c a n t l y d i f f e r e n t ( p < 0 . 0 5 ) . 

T e b u t h i u r o n 

r a t e ( k g / h a To ta l Insec ts G r a s ^ h o p p e r s 
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0 .6 

0 .8 

1.0 8.3 

8. 

9, 

8, 

8, 

9, 

, 4 ' ' ' 

. 3 ^ 

. 6 ^ ' 

.A^ ' 

c 

b, c 

c 

b 

0 . 

0 . 

0 . 

0, 

0, 

0 

, 5 ^ ' 

, 7 ^ 

. 3 ^ 

. 5 ^ ' 

. 6 ^ ' 

. 3 ^ 
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b 

s i g n i f i c a n t d i f f e r e n c e s in insect response to the t e b u t h i u r o n 

t r e a t m e n t s . 

I nsec ts a r e a d o m i n a n t food i tem of lesser p r a i r i e c h i c k e n s , 

p a r t i c u l a r l y in the summer a n d f a l l (Jones 1963, Dav i s et a l . 

1979) . They composed more t h a n 55% of the d i e t of lesser p r a i r i e 

c h i c k e n s d u r i n g f a l l a n d summer 1979 i n t h i s s t u d y ( T a b l e 8 a n d 

11 ) . T h e r e f o r e , t e b u t h i u r o n t r e a t m e n t s a p p a r e n t l y may not a f f e c t 

the a b u n d a n c e of i nsec t s a v a i l a b l e f o r lesser p r a i r i e c h i c k e n 

f o o d s . 
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F igu re 6. Mean d i v e r s i t y of insects from 1978 to 1979 in p lo ts 

t rea ted w i t h d i f f e ren t ra tes of t e b u t h i u r o n . 
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Summary 

T e b u t h i u r o n i n c r e a s e d g r a s s canopy cove rage and t h e r e f o r e 

i m p r o v e d nest a n d w i n t e r cover f o r lesser p r a i r i e c h i c k e n s . Low 

r a t e s of t e b u t h i u r o n . m a i n t a i n e d o r imp roved seed p r o d u c t i o n , 

f o r b d e n s i t i e s , canopy c o v e r a g e , a n d d i v e r s i t y , a n d insect a b u n -

dances t h e r e b y g e n e r a l l y i m p r o v i n g the d i v e r s i t y and s t a b i l i t y of 

these lesser p r a i r i e c h i c k e n food s u p p l i e s . H igh r a t e s of t e b u -

t h i u r o n r e d u c e d d e n s i t i e s , canopy c o v e r a g e , a n d seed p r o d u c t i o n 

of f o r b s . I nsect a b u n d a n c e s were m a i n t a i n e d and g r a s s seed 

p r o d u c t i o n i n c r e a s e d . A l l t e b u t h i u r o n r a t e s reduced s h i n n e r y oak 

a n d s a n d s a g e b r u s h d e n s i t i e s a n d canopy c o v e r a g e . Sand s a g e -

b r u s h r e s p r o u t e d i n 1979 to p r o v i d e a l i m i t e d food source f o r 

lesser p r a i r i e c h i c k e n s w h i l e some s h i n n e r y oak was p resen t i n 

1979 i n p l o t s t r e a t e d w i t h 0-2 k g / h a . 



CHAPTER IV 

MANAGEMENT IMPLICATIONS 

Treatment of sh innery oak range land w i th tebuth iuron can 

ma in ta i n or improve lesser p r a i r i e chicken hab i ta t and food 

supp l i es . Important except ions were cover and foods supp l ied by 

sand sagebrush and sh innery oak. However, the loss of food was 

at least p a r t i a l l y offset by increases in forbs and product ion of 

seeds by sand dropseed, annual buckwheat , st i f fstem f l a x , and 

sand paspalum (Table 17). 

Tebu th iu ron app l i ed at 0.4 k g / h a appears to be the best 

ra te on sand soi ls for lesser p r a i r i e chicken hab i t a t management. 

Ver t i ca l cover of vegetat ion was main ta ined the 1 st year a f te r 

a p p l i c a t i o n , whereas the cover p rov ided by vegetat ion in p lo ts 

w i t h h ighe r treatment ra tes was reduced in comparison to cover 

in un t rea ted p lo ts (Tables 3 and 4 ) . Also, ve r t i ca l coverage in 

p lo ts t rea ted w i th 0.4 k g / h a d u r i n g 1979 was s ign i f i can t l y 

h igher than ve r t i ca l coverage in p lots t reated wi th 0.2 k g / h a 

(Tab le 7 ) . Un l ike h igher tebu th iu ron ra tes , 0.4 k g / h a treatments 

ma in ta ined or increased seed product ion and dens i t y , canopy 

coverage, and d i v e r s i t y of f o r b s . 

If areas are be ing managed solely for lesser p r a i r i e c h i c k -

ens, then in terspersed treatments at ra tes of 0.2 and 0.6 k g / h a 

may p rov ide opt imal h a b i t a t for lesser p r a i r i e ch ickens. The 0.6 

k g / h a ra te p rov ided h i gh g rass cover 2 years a f te r a p p l i c a t i o n , 

p rov ided l ivestock are exc luded or managed to promote the grass 

48 
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response ( T a b l e s 6 a n d 7 ) . Forb d i v e r s i t y ( F i g . 4 ) , d e n s i t y , a n d 

c a n o p y c o v e r a g e were e q u i v a l e n t to p l o t s t r e a t e d w i t h 0.4 k g / h a 

( T a b l e 14 a n d 15 ) . The 0 .2 k g / h a r a t e i nc reased seed p r o d u c t i o n 

a n d d e n s i t y , canopy c o v e r a g e , a n d d i v e r s i t y of f o r b s . A lso 

i nsec t s i m p o r t a n t to lesser p r a i r i e c h i c k e n s a p p e a r e d u n a f f e c t e d . 

Grass cove r i n c r e a s e d the I s t y e a r ; however , 2 n d - y e a r cover was 

lower compared to cove r in h i g h e r t e b u t h i u r o n r a t e s . A l so , some 

s h i n n e r y oak s u r v i v e d at the 0 .2 k g / h a r a t e a n d t h e r e f o r e 

p r o v i d e d l i m i t e d cover a n d food p r o d u c t i o n . 

Whether a s i n g l e r a t e ( 0 . 4 k g / h a ) or 2 r a t e s (0 .2 a n d 0.6 

k g / h a ) a r e b e i n g a p p l i e d , i t is i m p o r t a n t t h a t p e r e n n i a l b u n c h -

g r a s s e s be p r e s e n t i n the u n d e r s t o r y be fo re h e r b i c i d e t r e a t m e n t s 

( M c l l v a i n a n d A r m s t r o n g 1958, Gould a n d Hebel 1970, Doerr a n d 

G u t h e r y 1980) . I f p e r e n n i a l b u n c h g r a s s e s a r e a b s e n t , s h i n n e r y 

oak c o n t r o l p r o d u c e s commun i t i es of f a l s e b u f f a l o g r a s s (Mun roa 

s q u a r r o s a ) a n d t h r e e a w n s ( P e t t i t p e r s . comm. ) . These spec ies a r e 

of l i t t l e v a l u e to lesser p r a i r i e c h i c k e n s o r l i v e s t o c k . 

Sand dunes s h o u l d not be t r e a t e d w i t h t e b u t h i u r o n , a 

u r e a - b a s e d h e r b i c i d e , f o r s e v e r a l r e a s o n s . Dune a reas h a v e few 

p e r e n n i a l b u n c h g r a s s e s on them. T h e r e f o r e , i f a reas were 

t r e a t e d , w i n d e ros i on w o u l d i nc rease ( M c l l v a i n a n d A r m s t r o n g 

1958) . S h i n n e r y oak f o l i a g e supp lemen ts the d i e t of c a t t l e d u r i n g 

d r o u g h t y e a r s . Moreove r , these dune a r e a s w i l l s u p p l y lesser 

p r a i r i e c h i c k e n s w i t h summer t he rma l cover a n d a c o r n s , c a t k i n s , 

lea f g a l l s , a n d f o l i a g e f o r f o o d . 

T e b u t h i u r o n t r e a t m e n t s s h o u l d be a p p l i e d on l a r g e b l o c k s 

(150 to 300 ha ) of l a n d in r o t a t i o n (Doer r a n d G u t h e r y 1980). A 
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t o t a l r o t a t i o n s h o u l d t a k e 5 y e a r s to complete ove r 4 or 5 

b l o c k s . H e r b i c i d e a p p l i e d to 1 b lock each y e a r wou ld m a i n t a i n 

s u f f i c i e n t cove r a n d food sources t h r o u g h o u t the r o t a t i o n . P r o t e c -

t i o n of dune a r e a s w o u l d i n s u r e some s h i n n e r y oak b e i n g p resen t 

even a f t e r 5 y e a r s . Con t ro l of s h i n n e r y oak on l a r g e b l o c k s of 

l a n d is more economica l t h a n s t r i p s p r a y i n g and the r e l a t i v e l y 

h i g h m o b i l i t y of lesser p r a i r i e c h i c k e n s ( T a y l o r a n d G u t h e r y 

1980a^) a l l o w s them to f u l f i l l cover r e q u i r e m e n t s i f t r e a t e d b l o c k s 

a r e 150 to 300 h a . A l s o , t r e a t i n g d i f f e r e n t b l o c k s in d i f f e r e n t 

y e a r s c o u l d be i n c o r p o r a t e d e a s i l y i n t o r a n c h management p l a n s . 

T e b u t h i u r o n a p p e a r s to be a p r o m i s i n g tool f o r m a n i p u l a -

t i o n of lesser p r a i r i e c h i c k e n h a b i t a t on s h i n n e r y oak r a n g e . 

For lesser p r a i r i e c h i c k e n s to s u r v i v e , l a r g e t r a c t s of n a t i v e 

r a n g e must s t a y i n t a c t ( T a y l o r a n d Gu the ry 1980bi). C a t t l e o p e r a -

t i o n s must be e c o n o m i c a l l y success fu l to i n s u r e the m a i n t e n a n c e 

of l a r g e t r a c t s of n a t i v e r a n g e . I t is i m p e r a t i v e t h a t c a t t l e 

o p e r a t i o n s a l s o m a i n t a i n v i g o r o u s s t a n d s of g r a s s a f t e r a p p l i c a -

t i o n of t e b u t h i u r o n . O the rw i se r a n g e c o n d i t i o n may d e c l i n e , w i n d 

e r o s i o n p r o b l e m s may i n c r e a s e , a n d lesser p r a i r i e c h i c k e n h a b i -

t a t w i l l be p o o r e r t h a n be fo re t r e a t m e n t . T h e r e f o r e , we need to 

d e t e r m i n e w h a t g r a z i n g p r a c t i c e s w i l l m a i n t a i n q u a l i t y h a b i t a t 

f o r lesser p r a i r i e c h i c k e n s (good r a n g e c o n d i t i o n ) a n d ensu re 

good economic r e t u r n s f o r l a n d o w n e r s be fo re f i n a l management 

r ecommenda t i ons can be m a d e . 
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